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Abstract:

Background: Early pregnancy viability assessment is often challenging, particularly when ultrasonographic
findings are inconclusive. Serial serum B-human chorionic gonadotropin (B-hCG) measurement provides an
important biochemical tool for evaluating early gestation.

Objective: To assess the role of f-hCG doubling time patterns in predicting early pregnancy viability.

Methods: This prospective observational study was conducted over two years at Rajkiya Mahila Chikitsalaya,
Ajmer. Fifty women with early pregnancy (<7 weeks) and inconclusive ultrasonography were enrolled. Serum
B-hCG was measured at presentation and after 48 hours. Percentage rise and doubling time were calculated and
correlated with final pregnancy outcomes.

Results: Of the 50 women, 30 (60%) had viable intrauterine pregnancies, 14 (28%) had non-viable pregnancies,
and 6 (12%) had ectopic pregnancies. Viable pregnancies demonstrated significantly higher 48-hour B-hCG rise
and shorter doubling time compared with abnormal pregnancies (p <0.001).

Conclusion: B-hCG doubling time is a reliable, non-invasive predictor of early pregnancy viability and serves
as a valuable adjunct to ultrasonography in early gestational assessment.
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Introduction

Early pregnancy is a dynamic period characterized
by rapid embryonic development and complex
hormonal changes. Accurate determination of
pregnancy viability during this stage is crucial for
appropriate clinical management, prevention of
maternal morbidity, and psychological reassurance
to patients [1]. However, early diagnosis remains
challenging when ultrasonographic findings are
inconclusive, giving rise to the clinical entity
termed pregnancy of unknown location [2].

B-human chorionic gonadotropin (B-hCG) is
secreted by syncytiotrophoblastic cells shortly after
implantation and plays a vital role in corpus luteum
maintenance and early placental development [3].
In viable intrauterine pregnancy, serum B-hCG
levels increase exponentially, typically doubling
every 48-72 hours during the first weeks of
gestation [4].

Deviation from this expected pattern may indicate
abnormal implantation or early pregnancy failure

Godwal et al.

[5]- Studies have demonstrated that suboptimal -
hCG rise or prolonged doubling time is frequently
associated with non-viable intrauterine pregnancy
or ectopic gestation [6,7]. Consequently, serial B-
hCG monitoring has become an integral component
of early pregnancy evaluation [8].

Despite its widespread use, considerable inter-
individual variation in B-hCG kinetics exists, and
reliance on single absolute values may lead to
diagnostic errors [9]. Calculation of B-hCG
doubling time offers a more dynamic reflection of
trophoblastic activity and may improve diagnostic
accuracy [10].

In public health settings, where access to high-
resolution ultrasonography may be limited,
biochemical markers such as -hCG assume greater
clinical importance [11]. Early identification of
abnormal pregnancies facilitates timely
intervention, thereby reducing complications
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associated with delayed diagnosis of ectopic
pregnancy [12].

The present study was undertaken to evaluate the
pattern of B-hCG doubling time in early pregnancy
and to assess its predictive value for pregnancy
viability in women presenting to a tertiary care
center in Ajmer.

Materials and Methods

Study Design and Setting: A prospective
observational study conducted over two years at
Rajkiya Mahila Chikitsalaya, Ajmer.

Study Population: Fifty women with early
pregnancy (<7 weeks gestation).

Inclusion Criteria

e Positive urine pregnancy test

e  Gestational age <7 weeks

e Inconclusive initial
ultrasonography

e  Willingness to participate

transvaginal

Exclusion Criteria

e Hemodynamically unstable patients
e  Confirmed molar pregnancy
e  Assisted reproductive conception

Data Collection: Serum B-hCG was measured at
presentation (0 hour) and after 48 hours. Percentage
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rise and doubling time were calculated using
standard formulas. Patients were followed until
definitive diagnosis.

Outcome Classification

e  Viable intrauterine pregnancy
e Non-viable intrauterine pregnancy
e Ectopic pregnancy

Statistical analysis: Data were analyzed using
mean, standard deviation, chi-square test, and one-
way ANOVA. A p-value <0.05 was considered
statistically significant.

Results

A total of 50 women with early pregnancy were
enrolled and followed until a definitive diagnosis
was established.

Baseline characteristics: The mean age of the
participants was 26.8 + 4.1 years (range: 19-36
years). The mean gestational age at presentation
was 5.6 + 0.8 weeks.

Distribution of pregnancy outcomes: Out of 50
cases, 30 (60%) were diagnosed as viable
intrauterine pregnancies, 14 (28%) as non-viable
intrauterine pregnancies, and 6 (12%) as ectopic
pregnancies. The overall distribution of pregnancy
outcomes is shown in Table 1 and illustrated in
Figure 1.

Table 1: Distribution of pregnancy outcomes among study participants (n = 50)

Outcome

Number of patients

Percentage (%)

Viable intrauterine pregnancy

30

60.0

Non-viable intrauterine pregnancy 14 28.0
Ectopic pregnancy 6 12.0
Total 50 100
Distribution of pregnancy outcomes among study participants
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Figure 1: Distribution of pregnancy outcomes among study participants
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Initial serum B-hCG levels: The mean initial
serum B-hCG level at presentation was significantly
higher in women who subsequently had viable
intrauterine pregnancies (1248 + 412 IU/L)
compared with those with non-viable pregnancies
(642 + 295 TU/L) and ectopic pregnancies (518 =+
260 IU/L). This difference was statistically
significant (one-way ANOVA, p = 0.003). These
findings are summarized in Table 2.

48-hour B-hCG rise pattern: After 48 hours,
viable pregnancies demonstrated a significantly
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greater mean percentage rise in serum B-hCG (82.6
+ 21.4%) compared to non-viable pregnancies
(28.3 £ 17.6%) and ectopic pregnancies (19.7 =+
14.2%) (p < 0.001). The comparison of baseline
values and 48-hour rise is shown in Table 2.

A rise of >66% over 48 hours was observed in 26
of 30 viable pregnancies (86.7%), compared with 2
of 14 non-viable pregnancies (14.3%) and 0 of 6
ectopic pregnancies, showing a strong association
between adequate B-hCG rise and pregnancy
viability (@* = 284, p < 0.001).

Table 2. Comparison of initial serum -hCG levels and 48-hour rise among outcome groups

Parameter Viable (n = 30) Non-viable (n = 14) Ectopic (n = 6) p-value
Initial B-hCG (IU/L) 1248 £412 642 + 295 518 £260 0.003
48-hour rise (%) 82.6+214 283+ 17.6 19.7+14.2 <0.001

B-hCG doubling time analysis: The calculated
mean B-hCG doubling time was significantly
shorter in viable pregnancies (46.2 + 9.8 hours)
compared to non-viable pregnancies (94.5 + 21.3

hours) and ectopic pregnancies (112.6 + 24.8
hours) (p < 0.001). These findings are presented in
Table 3.

Table 3. Comparison of p-hCG doubling time between pregnancy outcome groups

Qutcome group

Mean doubling time (hours)

Viable intrauterine pregnancy 46.2+9.8
Non-viable intrauterine pregnancy 94.5+213
Ectopic pregnancy 112.6 £24.8

Diagnostic performance of B-hCG doubling time

Using a cut-off value of doubling time <72 hours to
predict viable intrauterine pregnancy:

Sensitivity: 86.7%

Specificity: 82.5%

Positive predictive value (PPV): 81.3%
Negative predictive value (NPV): 87.9%

Thus, shorter B-hCG doubling time was strongly
associated with pregnancy viability.

Summary of key findings

Viable intrauterine pregnancies were characterized
by:

e Significantly higher initial B-hCG levels
e Significantly greater 48-hour percentage rise
e Significantly shorter B-hCG doubling time

These parameters reliably differentiated viable
pregnancies from non-viable and ectopic
pregnancies

Discussion

Accurate early prediction of pregnancy viability is
fundamental to obstetric care and emergency
gynecology, particularly when ultrasonographic
findings are inconclusive [13]. The present study
demonstrates that f-hCG doubling time is a strong
biochemical predictor of early pregnancy outcome
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and provides clinically meaningful information
regarding trophoblastic function.

In this study, viable intrauterine pregnancies
exhibited significantly higher 48-hour B-hCG rise
and markedly shorter doubling time compared to
non-viable and ectopic pregnancies. This reflects
normal trophoblastic proliferation and placental
development during early gestation [14]. These
findings are consistent with  established
physiological models and previous clinical
observations  describing  exponential B-hCG
increase in early viable pregnancy [15,16].

Non-viable intrauterine and ectopic pregnancies
showed significantly delayed doubling time and
suboptimal hormone rise, indicating impaired
implantation, placental dysfunction, or abnormal
trophoblastic invasion [17]. Notably, all ectopic
pregnancies in this cohort demonstrated abnormal
B-hCG kinetics, reinforcing the importance of serial
hormone monitoring in early ectopic pregnancy
detection and risk stratification [18].

However, B-hCG trends must be interpreted
cautiously. Although highly predictive, they are not
diagnostic in isolation. Overlap between viable and
abnormal pregnancy B-hCG patterns has been
documented, emphasizing the necessity of
combining biochemical trends with serial
ultrasonography and clinical evaluation [19,20].
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In resource-limited settings, where immediate
access to high-resolution transvaginal
ultrasonography may be restricted, serial B-hCG
monitoring provides a cost-effective and accessible
diagnostic adjunct. It facilitates early triage,

optimizes follow-up protocols, and reduces
unnecessary invasive interventions [21].
Early recognition of abnormal pregnancy

progression allows timely medical or surgical
intervention, thereby reducing maternal morbidity
and the risk of life-threatening complications such
as tubal rupture and hemorrhage [22]. Furthermore,
incorporation of B-hCG kinetics into standardized
early pregnancy assessment protocols improves
diagnostic accuracy and patient counseling [23].

Future research with larger, multicentric cohorts
and predictive modeling may further refine
discriminatory thresholds and enhance
individualized early pregnancy management
strategies [24,25].

Limitations

The present study has certain limitations. The
relatively small sample size restricts the
generalizability of the findings. Being a single-
center study, the results may reflect local referral
patterns and population characteristics. Serial f-
hCG measurement intervals were limited to 48
hours, and more frequent sampling might have
provided a more detailed kinetic profile.
Additionally, long-term obstetric outcomes beyond
early viability were not evaluated. Larger
multicenter studies with extended follow-up are
recommended to validate these findings and
strengthen clinical applicability.
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